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PRINTER AND PRINTING METHOD 

Inventor: Minoru Horii 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

5 This present invention relates to a printer and a printing method, and more 

particularly, is suitably applied to a printer and a printing method for printing a color 
image based on input print data on a printing medium. 

DESCRIPTION OF THE RELATED ART 

1 0 This type of printer can perform image adjustment processing, such as color 

adjustment and lightness adjustment, on a color image based on print data, which is 
supplied from a personal computer in accordance with operations by an operator, by 
applying predetermined signal processing to the print data. 

In actual, in the case where, for example, the color adjustment out of the above 

1 5 described image adjustment processing is performed, this printer can fine-adjust the tint 
of a color image by changing levels of primary color signals for red (R), green (G), and 
blue (B) forming print data, in accordance with the adjustment by an operator. 

In general, rising signal levels of three primary colors has a characteristic that 
colors (red, green, blue) shown by primary color signals are emphasized, and lowering 

2 0 the signal levels has a characteristic that complementary colors (cyan, magenta, yellow) 
of colors shown by the primary color signals are emphasized. 

However, for an operator who adjusts a color image based on print data to a 
desired tint different from the present tint in the above described color adjustment, it is 
difficult to determine which color should be selected among three primary colors and 

2 5 further, how much a signal level of a selected color should be changed. Therefore, the 
operator actually adjusts the present tint to a desired tint by his intuition. 
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As one method of solving the above described problems, a printer is proposed 
which is configured so that whenever the image adjustment processing are updated in 
accordance with operations by an operator, the updated image adjustment is reflected 
on a color image and the reflected result can be output as a video signal to a monitor 
5 which is connected as an external unit. Thereby, the operator can perform the above 
described image adjustment processing while visually confirming a color image based 
on the video signal displayed on the monitor. 

Since a method of mixing colors using the additive process is applied to the 
above described color image based on a video signal displayed on a monitor and a 
1 0 method of mixing colors using the subtractive process is applied to a color image 
actually printed on a printing medium, a tint of a color image subjected to image 
adjustment processing may slightly differ between the case where the color image is 
displayed on a monitor and the case where the color image is actually printed on a 
printing medium. 

15 For example, since the Japanese skin color is comprised of red, green, and blue 

with a higher ratio in this order among three primary colors, raising a blue signal level 
actually makes the skin color pinkish, not bluish, and lowering a red signal level 
actually makes the skin color yellowish and whitish, not cyanic (light bluish). This is 
the reason why the color adjustment processing is very difficult. 

20 An operator purposes obtaining a printing medium having a color image printed 

thereon, and a color image actually printed on the printing medium frequently has a tint 
different from a tint desired by the operator even if the above described color 
adjustment processing is performed on the basis of a color image displayed on a 
monitor. In this case, it is necessary to repeat the above described color adjustment 

2 5 processing many times until the tint desired by the operator is obtained and further, the 
operator has to print the color image whenever the color adjustment is performed, in 
order to visually confirm the tint. As a result, problems occur that the printing medium 
is wasted and the time also wastefully elapses. 
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SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention is to provide a printer, 
printing method, and printing medium capable of significantly improving the printing 
efficiency. 

5 The foregoing object and other objects of the invention have been achieved by 

the provision of a printer for printing a first image based on supplied first print data on 
a printing medium. The printer comprises: an image processing means for applying 
predetermined image processing to first print data; and a printing means for printing the 
first image based on the first print data subjected to the image processing, on the 

1 0 printing medium. The image processing means generates second print data for a frame 
image which is formed by arranging second images of several kinds obtained by 
applying image processing different from each other to the first image, in a 
predetermined arrangement pattern, when a predetermined operation mode is selected, 
and the printing means prints the frame image based on the second print data on the 

15 printing medium. 

As a result, the printer allows an operator to easily determine a tendency of the 
image-quality adjustment according to the image processing of the first image while 
visually confirming each second image arranged on the basis of the first image in the 
frame image printed on the printing medium. Thus, the time for obtaining a printing 

2 0 medium in which the image processing is performed in a desired state can be greatly 
shortened and the printing medium can be avoided in advance from being wasted. 

Moreover, the present invention provides a printing method of printing a first 
image based on supplied first print data on a printing medium, which comprises: a first 
step of applying predetermined image processing to the first print data; and a second 

2 5 step of printing a first image based on the first print data subjected to the image 

processing, on a printing medium. When a predetermined mode is selected, in the first 
step, second print data for a frame image which is formed by arranging second images 
of several kinds obtained by applying image processing different from each other to the 
first image, in a predetermined arrangement pattern is generated, and in the second 

3 0 step, a frame image based on the second print data is printed on the printing medium. 
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As a result, the printing method allows an operator to easily determine a 
tendency of the image quality adjustment according to the image processing of the first 
image while visually confirming each second image arranged on the basis of the first 
image, in the frame image printed on the printing medium. Thus, the time for obtaining 
5 a printing medium in which the image processing is performed in a desired state can be 
greatly shortened and the printing medium can be previously avoided from being 
wasted. 

The nature, principle and utility of the invention will become more apparent 
from the following detailed description when read in conjunction with the 
1 0 accompanying drawings in which like parts are designated by like reference numerals 
or characters. 



BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

Fig. 1 is a block diagram showing a configuration of a printer of the present 
1 5 embodiment; 

Fig. 2 is a flow chart explaining a processing procedure of color-adjustment 
guide printing according to the present embodiment; 

Figs. 3 to 5 are schematic plane views showing a printing medium having a 
color-adjustment guide image printed thereon; and 
2 0 Figs. 6 to 8 are schematic plane views each showing a printing medium having a 

frame image printed thereon, according to another embodiment. 

DETAILED DSCRIPTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be described with reference to the 
accompanying drawings: 
25 ( 1 ) Configuration of a Printer of This Embodiment 

Fig. 1 shows a printer to which the present invention is applied as a whole, and 
is configured so that when predetermined print data D P is supplied from a not- 
illustrated personal computer, a color image based on the print data D P is adjusted to a 
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desired tint in accordance with operations by an operator and then, the color-adjusted 
color image is printed on a predetermined printing medium (not illustrated). 

In this printer 1, an operation input unit 2 comprised of a liquid crystal display 
(LCD) display section 2 A and an input key section 2B is connected with a CPU 3, so 
5 that an operator can supply various commands to the CPU 3 with the operation input 
unit 2. 

The items of various operations are arranged and displayed on the LCD display 
section 2A of the operation input unit 2 as display items so that an operator can 
transmit a command relating to a display item designated out of these display items 
1 0 with the input key section 2B, to the CPU 3. Moreover, the input key section 2B is 
provided with a printing mode key and a color-adjustment guide mode key (both are 
not illustrated), so that the CPU 3 can receive an operation mode of the printer 1 
designated with these mode designation keys. 

Actually, in the printer 1 , when the print data D P is supplied from a personal 
1 5 computer through an interface 4 in the printing mode, the CPU 3 divides the print data 
Dp into color print data D PR , D PG , and D PB corresponding to colors (R, G, B) and writes 
them in their corresponding frame memories 5A to 5C every one print image, in 
accordance with the command CI supplied from the operator. 

Then, the CPU 3 reads the color print data D PR , D PG , and D PB out of the 
2 0 respective frame memories 5 A to 5 C at predetermined timings and then, transmits them 
to an image processing section 6. 

The image processing section 6 is provided with a color conversion table having 
a standard printing characteristic for each color, which performs color adjustment 
correspondingly to an adjustment curve set to each color before and after color 

2 5 adjustment processing and then, executes the processing for isolating unnecessary data 

(so-called masking). Then, the image processing section 6 applies the density duty 
time conversion (so-called gamma compensation) to the obtained color print data using 
a set predetermined heat compensation coefficient and then, transmits the resultant 
print image data Dpri, D P gi, and D P bi to a printing section 7. 

3 0 The printing section 7 is configured so as to be able to convert the print image 

data D P ri, D P gi, and D P bi into current signals, then, supply the current signals to a 
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plurality of exothermic resistors which is provided on a head surface of a heat transfer 
head, in order to make the exothermic resistors produce heat and thereby print a desired 
color image based on the print image data Dpri, D P gi, and D PB i using the produced 
heat, on a printing surface of the printing medium. 
5 Note that, in the printer 1, a video output section 8 having an interface for 

external connection is connected to the CPU 3. The video output section 8 is 
configured so as to convert the print image data Dpri, Dpgi, and D P bi transmitted from 
the image processing section 6 into video signals according to a predetermined signal 
system and output them under the control of the CPU 3. 

10 In this printer 1, in addition to the above described configuration, when an 

operator specifies a color-adjustment guide mode with the operation input unit 2 in 
order to perform a color image adjustment on a color image based on the print data 
Dpr, Dpg, and D P b, the CPU 3 reads a predetermined color-adjustment program from its 
internal ROM (not illustrated) and executes the program. 

1 5 First, the CPU 3 controls the image processing section 6 in accordance with the 

color adjustment program and thereby, changes the parameters of signal levels of the 
print image data D P ri, D P gi, and D P bi generated by the image processing section 6. 
Then, it sets the parameter value (R, G, B) corresponding to the signal levels as 
initialization value (0, 0, 0) and further, changes the parameter values by predetermined 

2 0 amount (e.g. by three) in the plus direction or minus direction for each color on the 
basis of the initialization values and thereby sets the obtained plural parameter values 
(R, G, B) as (+3, 0, 0), (-3, 0, 0), (0, +3, 0), (0, -3, 0), (0, 0, +3), and (0, 0, -3). 

Since the predetermined amount for changing the initialization value is set to a 
value "3" almost a half of the maximum values (e.g. +7) in the plus and minus 

2 5 directions in a range of parameter values which can be used for the color adjustment, a 

tint change is prevented from being extremely increased among a plurality of color 
images displayed on a printing medium after printed, and the operator can easily and 
visually confirm the state and tendency of the tint change. 

In this case, a setting item corresponding to image adjustment processing (in this 

3 0 case, color adjustment processing) is displayed on the LCD display section 2A of the 

operation input unit 2, and the operators can change an initialization value to set 
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parameter values (including the initialization value) which are set and input to the 
setting items, by the same amount with the input key section 2B. 

In this way, the image processing section 6 can generate a color image (hereafter 
referred to as present set image) based on the print data D P r, Dpg, and D PB 
5 corresponding to an initialization value under the control of the CPU 3 and moreover, 
generate color images (hereafter referred to as setting changed images) which are 
obtained by applying the color adjustment in accordance with the parameter values to 
the present set image. 

Moreover, under the control of the CPU 3, the image processing section 6 

1 0 reduces the present set image and all the plural setting changed images into a 

predetermined size, thereafter arranges them in a predetemiined arrangement pattern in 
which the plurality of setting changed images surrounds the present set image, and adds 
the parameter values under the respectively corresponding present set image and setting 
changed images, and thereby can generate one frame image (hereafter referred to as 

1 5 color-adjustment guide image), and transmits the color-adjustment guide image to the 
printing section 7 as print image data Dpri, Dpgi, and D PB i. 

In this way, the printing section 7 can print a color-adjustment guide image 
based on the print image data D PR i, D P gi, and D P bi supplied from the image processing 
section 6 on a printing surface of a predetermined printing medium under the control of 

2 0 the CPU 3. Then, the present set image is displayed in the center of thus obtained 

printing surface of the printing medium and the plural setting changed images are also 
displayed in the predetermined arrangement pattern centering the present set image, and 
moreover the parameter values are displayed under the respectively corresponding 
present set image and setting changed images. 

2 5 Thereafter, in accordance with the operations by the operator, the CPU 3 

updates and sets the parameter values by the same amount for each color (red, green, 
blue) with respect to the present set image and the setting changed images in the color- 
adjustment guide image and then, controls the image processing section 6 and thereby 
applies the above-described color adjustment processing to the present set image and 

3 0 the setting changed images in accordance with the respective updated parameter values. 
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As a result, the printing section 7 displays the present set image and the plural 
setting changed images subjected to the color adjustment in accordance with the 
updated parameter values, and also displays the updated parameter values under the 
respectively corresponding present set image and setting changed images. 
(2) Processing Procedure RT1 of Color-adjustment-guide Printing 

When a color-adjustment guide mode is actually selected in accordance with 
operations by an operator in the printer 1, the CPU 3 starts the processing procedure 
RT1 of color-adjustment guide printing shown in Fig. 2 in step SPO, and in following 
step SP1, prints a color-adjustment guide image which is a frame image centering a 
present set image which is set to an initialization value, on a printing surface of a 
printing medium. 

As shown in Fig. 3, in the color-adjustment guide image FO printed on the 
printing surface of the printing medium, a present set image PO is displayed in the 
center and plural setting changed images PI to P6 obtained by applying the color 
adjustment in plus or minus direction for each color (red, green, blue) to the present set 
image PO are displayed so as to surrounding the present set image PO. 

In this case, a parameter value set to the present set image PO is equal to an 
initialization value (0, 0, 0) and parameter values set to the setting changed images PI 
to P6 are equal to (+3, 0, 0), (-3, 0, 0), (0, +3, 0), (0, -3, 0), (0, 0, +3) and (0, 0, -3) 
respectively obtained by adding 3 in the plus direction or the minus direction for each 
color. 

Then, the CPU 3 proceeds to step SP2 to judge whether the present set image P0 
has a tint desired by an operator or not and then, directly proceeds to step SP5 when an 
affirmative result is obtained to complete the processing procedure RT1 of the color- 
adjustment guide printing. 

On the contrary, obtaining a negative result in step SP2 represents that the 
present set image P0 has a tint not desired by the operator. In this case, the CPU 3 
proceeds to step SP3 to update the parameter value of the present set image P0 on the 
base of tints of the setting changed images PI to P6. 

For example, when the operator desires a gray background and visually 
confirms that the setting changed image P2 has a background color closest to the 
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desired gray among the setting changed images PI to P6 and its red color should be 
slightly suppressed, the CPU 3 updates the parameter value of the present set image PO 
to (-4, 0, 0) so as to slightly further suppress the red color of the parameter value (-3, 0, 
0) of the setting changed image P2. 
5 As a result, as shown in Fig. 4, in a color-adjustment guide image Fl, a 

parameter value set to the present set image PO becomes equal to (-4, 0, 0), and 
parameter values set to the setting changed images PI to P6 respectively become equal 
to (-1, 0, 0), (-7, 0, 0), (-4, +3, 0), (-4, -3, 0), (-4, 0, +3), and (-4, 0, -3), respectively, by 
adding ±3 to each color (red, green blue) of the setting value of the present set image 
10 P0. 

Then, the CPU 3 proceeds to step SP4 to execute printing using the updated 
parameter value and then, returns to step SP2 to judge whether the present set image 
printed on the printing medium has a tint desired by the operator or not. 

When an affirmative result is obtained in step SP2, the CPU 3 directly advances 
15 to step SP5 to complete the processing procedure RT1 of color-adjustment guide 
printing. 

To the contrary, obtaining a negative result in step SP2 represents that the 
operator does not obtain a desired tint yet although the parameter value is updated. In 
this case, the CPU 3 repeats the processing of steps SP3, SP4, and SP2 until the present 
2 0 set image has the desired tint. 

Specifically, as for the color-adjustment guide image Fl shown in Fig. 4, the 
operator visually confirms that a color of a background image closest to desired gray is 
neutral of the present set image P0 and the setting changed images P2 and P3 out of the 
plural setting changed images PI to P6, the operator updates the parameter value of the 

2 5 present set image P0 to (-5, 0, +2) by obtaining a neutral tint of the parameter value (-4, 

0, 0) of the present set image P0, the parameter value (-4, 0, +3) of the setting changed 
image P2, and the parameter value (-7, 0, 0) of the setting changed image P3. 

As a result, as shown in Fig. 5, in a color-adjustment guide image F2, a 
parameter value set to the present set image P0 becomes equal to (-5, 0, +2), and 

3 0 parameter values set to the setting changed images PI to P6 respectively become equal 

to (-2, 0, +2), (-7, 0, +2), (-5, +3, +2), (-5, -3, +2), (-5, 0, +5), and (-5, 0, -1) obtained 
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by adding ±3 to each color (red, green, blue) of the setting value of the present set 
image PO. 

As a result, as for the color-adjustment guide image F2 shown in Fig. 5, the 
setting changed image P3 is visually confirmed out of the present set image PO and the 
plurality of setting changed images PI to P6, as one which has the background image 
closest to desired gray and the optimum portrait color. 
(3) Operations and Advantages of This Embodiment 

In the above described configuration, the printer 1 generates plural setting 
changed images obtained by applying the color adjustment using a predetermined 
parameter value for each color (red, green, blue) to a present set image based on print 
data Dp, in the color-adjustment guide mode. Then, it prints a color-adjustment guide 
image obtained by arranging the setting changed images in a predetermined 
arrangement pattern so as to surround the present set image, on a printing medium. 

As for the color-adjustment guide image printed on the printing medium, the 
plural setting changed images arranged around the present set image are color images 
obtained by changing tints of the present set image in plus or minus direction for each 
color. Therefore, an operator can easily and visually confirm a state in which tints of 
setting changed images are changed so as to be successive on the basis of the tint of the 
present set image. 

Moreover, in the color-adjustment guide image printed on a printing medium, 
parameter values are numerically displayed under the respectively corresponding 
present set image and plural setting changed images. Therefore, an operator can 
quantitatively confirm the difference in tints among the present set image and the 
setting changed image and as a result, he can grasp a degree of color adjustment on the 
basis of the parameter values. 

Then, the operator selects a setting changed image having a tint closest to a 
desired tint, out of the plural setting changed images, and updates parameter value 
within a settable range on the basis of a parameter value set to the selected setting 
changed image. Thereby, a tint of a present set image is adjusted using the updated 
parameter value. 
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In this case, tints of the plural setting changed images are also adjusted on the 
basis of the updated parameter value. Therefore, when printing an obtained color- 
adjustment guide image on a printing medium, the operator can visually confirm the 
states of the present set image and setting changed images subjected to the color 
adjustment. 

Thus, whenever the operator updates the parameter value by the above 
mentioned method, the tint of the present set image is adjusted and the tints of the 
setting change images arranged around the present set image are also adjusted. 
Therefore, the operator can easily find the tendency to obtain a desired tint by visually 
confirming tints of these plural setting changed images. As a result, it is possible to 
perform color adjustment in a very short time and with a small number of prints, as 
compared to a case of printing only a present set image. 

According to the above described configuration, in the color-adjustment guide 
mode, a color-adjustment guide image is generated by arranging the plural setting 
changed images changed so that tints are successive on the basis of the present set 
image based on the printing data D P , around the present set image in a predetermined 
arrangement pattern. And the color-adjustment guide image is printed on a printing 
medium. Thereby, an operator can determine a tendency of color adjustment of the 
present set image while visually confirming the tints of the setting changed image 
arranged around the present set image. Thus, it is possible to greatly shorten the time 
required for color adjustment and realize the printer 1 capable of avoiding a printing 
medium from being wasted. 

Moreover, when an operator performs color adjustment of a present set image 
by updating the present set image while visually confirming a color-adjustment guide 
image printed on a printing medium by the printer 1, the tint of each setting changed 
image is also changed in the same adjustment and at the same change rate as the 
updated present set image. Thereby, whenever the above described update is 
performed, not only the tint of the present set image but also the tints of the setting 
changed images become close to a desired tint. Therefore, it is possible to further 
shorten the time required for color adjustment. 
(4) Other Embodiment 
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Note that, in the above described embodiment, the print data (the first print data) 
Dp is supplied to the printer 1 from the personal computer. However, the present 
invention is not restricted to this case and the print data D P can be supplied from a 
video recorder. Further, the print data Dp can be reproduced from a recording medium 
5 such as a floppy disk, a personal computer (PC) card, a magnetic optical (MO) disk and 
then supplied to the printer 1. 

Moreover, in the above described embodiment, the present invention is applied 
to the heat-transfer-type printer 1 provided with the printing section (printing means) 7 
having the heat-transfer head. However, the present invention is not restricted to the 
1 0 above described case. In short, the present invention can be widely applied to other 
types of printer (e.g. ink-jet printer and laser printer) as long as the apparatuses are 
printers to print a present set image (first image) based on supplied print data Dp on a 
printing medium. 

Furthermore, in the above described embodiment, in the color-adjustment guide 
1 5 images (frame images) FO to F2, the present set image (first image) PO is arranged in 
the center and the plural setting changed images (second images) PI to P6 are arranged 
centering the present set image PO in an arrangement pattern. However, the present 
invention is not restricted to the above described case. Another arrangement pattern 
can be applied as a arrangement pattern of the setting changed images PI to P6 as long 
20 as an operator can visually confirm the image processing of the setting changed images 
PI to P6 on the basis of the present set image PO to be actually printed. In addition, the 
number of setting changed images as second images can be optionally set in accordance 
with an arrangement pattern. 

Furthermore, in the above described embodiment, in the color-adjustment guide 

2 5 images (frame images) FO to F2, parameter values set to the present set image (first 

image) and plural setting changed images (second images) PI to P6 are displayed under 
the respectively corresponding present set image PO and plural setting changed images 
PI to P6. However, the present invention is not restricted to the above described case. 
The parameter values set as described above can be displayed at any positions in the 

3 0 color-adjustment guide images FO to F2 as long as an operator can visually confirm that 
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each parameter value correspond to any of the present set image PO and the setting 
changed images PI to P6. 

Furthermore, in the above described embodiment, the operation input unit 2 of 
the printer 1 is utilized to select a color-adjustment guide mode (predetermined 
5 operation mode), input various parameter values or the like. However, the present 
invention is not restricted to the above described case. An input section (including a 
keyboard and a mouse) of an externally-connected personal computer (not illustrated) 
can be used instead of the operation input unit 2. Further, it is also possible to generate 
the present set image and the setting changed images and form a frame image in which 

1 0 parameters are also displayed, with the externally-connected personal computer (not 
illustrated), and to print the frame image with the printer 1 . 

Furthermore, in the above described embodiment, the image processing section 
6 provided in the printer 1 is used as an image processing means for applying 
predetermined image processing to the supplied print data (first print data) D P . In short, 

1 5 the present invention can be widely applied to various types of image processing means 
such as a personal computer, as long as it is possible to generate the print image data 
(second print data) D PR i, D PG i, and D PB i for the color-adjustment guide images (frame 
images) FO to F2 obtained by arranging the plural setting changed images (second 
images) PI to P6 obtained by applying the color-adjustments (image-processing) 

2 0 different from each other to the present set image (first image) PO, in a predetermined 
arrangement pattern when a color-adjustment guide mode (predetermined operation 
mode) is selected. 

Further, as the image processing to be applied to the print data D P in the image 
processing section (image processing means) 6, image processing having image-quality 
2 5 adjusting functions such as lightness adjustment, masking, y compensation, 

enlargement/reduction, sharpness adjustment, or trimming, can be utilized, other than 
the color adjustment. 

In this case, when a predetermined operation mode is selected, processing 
corresponding to image processing having the selected image quality adjusting function 
30 is performed. Note that, in a printer which does not perform color adjustment 
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processing, a present set image (first image) based on supplied image data D P can be a 
black-and-white image, not a color image. 

For example, as shown in Fig. 6, when an operation mode corresponding to 
lightness adjustment processing is selected, parameter values on the basis of a 
brightness-signal level of the print data D P is set to the present set image (first image) 
P10 and the setting changed images (second images) PI 1 and P12. When assuming 
that the present set image PI 0 has normal brightness (parameter value "0"), an 
advantage that the printing efficiency is greatly improved is obtained similarly to the 
case of this embodiment, by printing a lightness-adjustment guide image F3 in which 
the setting changed image PI 1 having a high brightness (parameter value "+7") is 
displayed at the right side and the setting changed image P12 (parameter value "-7") 
having a low brightness is displayed at the left side on the basis of the present set image 
PI 0, on a printing medium. 

Moreover, as shown in Fig. 7, when an operation mode corresponding to 
enlargement/reduction processing is selected, parameter values on the basis of the size 
of a frame image based on the print data D P is set to a present set image (first image) 
P20 and setting changed images (second images) P21 and P22. When assuming that 
the present set image P20 has a normal size (parameter value "100"), an advantage that 
the printing efficiency is greatly improved is obtained similarly to the case of this 
embodiment, by printing an enlargement/reduction guide image F4 in which the 
enlarged (parameter value "141") setting changed image P21 is displayed at the right 
side and the reduced (parameter value "70") setting changed image P22 is displayed at 
the left side on the basis of the present set image P20, on a printing medium. 

Furthermore, as shown in Fig. 8, when an operation mode corresponding to 
sharpness processing is selected, parameter values on the basis of the sharpness of the 
outline of a frame image based on the pint data D P is set to a present set image (first 
image) P30 and setting changed images (second images) P31 and P32. When assuming 
that the present set image P30 is a standard (parameter value "0"), it is possible to 
obtain an advantage that the printing efficiency is greatly improved similarly to the case 
of this embodiment, by printing a sharpness guide image F5 in which the setting 
changed image P31 having a emphasized outline (parameter value "+7") is displayed at 
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the right side and the setting changed image P32 having a fuzzy outline (parameter 
value "-7") is displayed at the left side on the basis of the present set image P30, on a 
printing medium. 

As described above, according to the present invention, a printer for printing a 
first image based on supplied first print data on a printing medium comprises: an image 
processing means for applying predetermined image processing to the first print data; 
and a printing means for printing a first image based on the first print data subjected to 
the image processing, on the printing medium. When a predetermined operation mode 
is selected, the image processing means generates second print data for a frame image 
formed by arranging second images of several kinds obtained by applying image 
processing different from each other to the first image, in a predetermined arrangement 
pattern, and the printing means prints the frame image based on the second print data 
on the printing medium. Thereby, it is possible to greatly shorten the time for obtaining 
a printing medium to which the image processing is applied in a desired sate and to 
avoid the printing medium from being wasted. Thus, it is possible to realize a printer 
capable of greatly improving the printing efficiency. 

Moreover, according to the present invention, a printing method for printing a 
first image based on supplied first print data on a printing medium, comprises: the first 
step of applying predetermined image processing to the first print data; and the second 
step of printing a first image based on the first print data subjected to the image 
processing, on the printing medium. When a predetermined operation mode is selected, 
in the first step, second print data for a frame image formed by arranging second 
images of several kinds obtained by applying image processing different from each 
other to the first image, in a predetermined arrangement pattern is generated, and in the 
second step, a frame image based on the second image data is printed on the printing 
medium. Thereby, it is possible to greatly shorten the time for obtaining a printing 
medium to which the image processing is applied in a desired state and to avoid the 
printing medium from being wasted. Thus, it is possible to realize a printing method 
capable of greatly improving the printing efficiency. 

While there has been described in connection with the preferred embodiments of 
the invention, it will be obvious to those skilled in the art that various changes and 
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modifications may be aimed, therefore, to cover in the appended claims all such 
changes and modifications as fall within the true spirit and scope of the invention. 
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WHAT IS CLAIMED IS: 



1 1 . A printer for printing a first image based on supplied first print data on a 

2 printing medium, comprising: 

3 image processing means for applying predetermined image processing to said 

4 first print data; and 

5 printing means for printing said first image based on said first print data 

6 subjected to said image processing on said printing medium, wherein: 

7 said image processing means, when a predetermined operation mode is selected, 

8 generates second print data for a frame image obtained by arranging second images of 

9 several kinds obtained by applying the image processing different from each other to 

1 0 said first image, in a predetermined arrangement pattern; and 

1 1 said printing means prints said frame image based on said second print data on 

1 2 said printing medium. 

1 2. The printer according to claim 1, wherein 

2 said frame image is formed by arranging said first image in the center and 

3 arranging said second images of several kinds in a predetermined arrangement pattern 

4 centering the first image. 

1 3. The printer according to claim 1, wherein 

2 said frame image is formed by displaying parameter values set to said first 

3 image and said second images of several kinds at predetermined positions respectively 

4 corresponding to the first image and the second images of several kinds. 

1 4. A printer for printing a first image based on supplied first print data on a 

2 printing medium, comprising: 

3 operation input means for selecting predetermined image processing for said 

4 first print data; 

5 image processing means for applying the selected predetermined image 

6 processing to said first print data; and 

7 printing means for printing said first image based on said first print data 

8 subjected to said image processing, on said printing medium, wherein: 
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9 said image processing means, when a predetermined operation mode is selected, 

1 0 generates second print data for a frame image formed by arranging second images of 

1 1 several kinds obtained by applying the image processing different from each other to 

1 2 said first image, in a predetermined arrangement pattern; and 

1 3 said printing means prints said frame image based on second print data on said 

1 4 printing medium. 

1 5 . The printer according to claim 4, wherein 

2 said frame image is formed by arranging said first image in the center and 

3 arranging said second images of several kinds in said predetermined arrangement 

4 pattern centering the first image. 

1 6. The printer according to claim 4, wherein 

2 said frame image is formed by displaying parameter values set to said first 

3 image and said second images of several kinds at predetermined positions respectively 

4 corresponding to the first image and the second images of several kinds. 

1 7. A printing method of printing a first image based on supplied first print data on 

2 a printing medium, comprising: 

3 a first step of applying predetermined image processing to said first print data; 

4 and 

5 a second step of printing said first image based on said first print data subjected 

6 to said image processing on said printing medium, wherein: 

7 in said first step, when a predetermined operation mode is selected, second print 

8 data for a frame image obtained by arranging second images of several kinds obtained 

9 by applying the image processing different from each other to said first image is 

1 0 generated, in a predetermined arrangement pattern; and 

11 in said second step, said frame image based on said second print data is printed 

12 on said printing medium. 

1 8. The printing method according to claim 7, wherein 
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2 said frame image is formed by arranging said first image in the center and 

3 arranging said second images of several kinds in a predetermined arrangement pattern 

4 centering the first image. 

1 9. The printing method according to claim 7, wherein 

2 said frame image is formed by displaying parameter values set to said first 

3 image and said second images of several kinds at predetermined positions respectively 

4 corresponding to the first image and the second images of several kinds. 

1 10. A printing method of printing a first image based on supplied first print data on 

2 a printing medium, comprising: 

3 a first step of selecting predetermined image processing for said first print data; 

4 a second step of applying the selected predetermined image processing to said 

5 first print data; and 

6 a third step of printing said first image based on said first print data subjected to 

7 said image processing, on said printing medium, wherein: 

8 in said second step, when a predetermined operation mode is selected in said 

9 first step, second print data for a frame image formed by arranging second images of 

1 0 several kinds obtained by applying the image processing different from each other to 

1 1 said first image, in a predetermined arrangement pattern is generated; and 

12 in said third step, said frame image based on second print data is printed on said 

13 printing medium. 

1 11. The printing method according to claim 1 0, wherein 

2 said frame image is formed by arranging said first image in the center and 

3 arranging said second images of several kinds in said predetermined arrangement 

4 pattern centering the first image. 

1 12. The printing method according to claim 10, wherein 

2 said frame image is formed by displaying parameter values set to said first 

3 image and said second images of several kinds at predetermined positions respectively 

4 corresponding to the first image and the second images of several kinds. 
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1 13. A printing medium for a printer which prints a first image based on supplied 

2 first print data on a printing medium, wherein: 

3 said printer comprising: 

4 image processing means for applying predetermined image processing 

5 to said first print data; and 

6 printing means for printing said first image based on said first print data 

7 subjected to said image processing on said printing medium, wherein 

8 said image processing means, when a predetermined operation mode is 

9 selected, generates second print data for a frame image obtained by arranging 

I o second images of several kinds obtained by applying the image processing 

I I different from each other to said first image, in a predetermined arrangement 

12 pattern; and 

1 3 said printing means prints said frame image based on said second print data on 

1 4 said printing medium. 

1 14. The printing medium according to claim 1 3 , wherein 

2 said frame image is formed by arranging said first image in the center and 

3 arranging said second images of several kinds in a predetermined arrangement pattern 

4 centering the first image. 

1 15. The printing medium according to claim 1 3 , wherein 

2 said frame image is formed by displaying parameter values set to said first 

3 image and said second images of several kinds at predetermined positions respectively 

4 corresponding to the first image and the second images of several kinds. 

1 16. The printing medium according to claim 14, wherein 

2 said predetermined arrangement pattern is the one in which said firs image is 

3 arranged in the center and said second images of several kinds are arranged centering 

4 the first image on the basis of the parameter values of the second images. 

1 17. The printing medium according to claim 15, wherein 
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2 said parameter value is comprised of the color components of the color 

3 adjustment processing for said image, and the parameter value of the second image is 

4 the value of the color components changed on the basis of the parameter value of said 

5 first image by the color adjustment processing. 

1 18. The printing medium according to claim 1 3 , wherein 

2 said predetermined operation mode represents at least one processing out of 

3 color adjustment processing, lightness adjustment processing, masking processing, y 

4 compensation processing, enlargement/reduction processing, sharpness adjustment 

5 processing, and trimming processing. 
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ABSTRACT OF THE DISCLOSURE 
A printer and a printing method are capable of greatly improving printing 
efficiency. In a printer and a printing method for printing a first image based on 
supplied first print data on a printing medium, when a predetermined operation mode is 
5 selected, second print data for a frame image formed by arranging second images of 
several kinds obtained by applying image processing different from each other to the 
first image, in a predetermined arrangement pattern and then, the frame image based on 
the second print data is printed on the printing medium. Therefore, it is possible to 
greatly shorten the time for obtaining a printing medium in which the image processing 
10 is performed in a desired sate and to previously avoid the printing medium from being 
wasted. Thus, it is possible to realize the printer and the printing method capable of 
greatly improving the printing efficiency. 



- 22 - 



12188315.1 



RT1 - 



START 



-SPO 



PRINT COLOR-ADJUSTMENT GUIDE IMAGE 

CENTERING PRESENT SET IMAGE 
COMPRISED OF INITIALIZATION VALUE 




-SP1 



UPDATE PARAMETER VALUE OF 
PRESENT SET IMAGE ON THE BASIS OF 
EACH SETT I NG CHANGED IMAGE 



-SP3 



PRINT COLOR-ADJUSTMENT GUIDE IMAGE 

CENTERING PRESENT SET IMAGE 
COMPRISED OF UPDATED PARAMETER VALUE 



^SP4 



END 



^SP5 



FIG. 2 





r-3: = (-3,0,0) now: = (0,0,0) R+3: = (+3, 0, 0) 




G+3: = (0,+3, 0) B-3:=(0.0,-3) 



FIG. 3 




FIG. 4 




FIG. 5 



P12 P10 P11 




BRIGHTNESS^ -7 BRIGHTNESS^ 0 BRIGHTNESS^ +7 



FIG. 6 




ENLARGEMENT/ ENLARGEMENT/ ENLARGEMENT/ 
REDUCTION:^ REDUCTION: =100% REDUCTION: =141% 



FIG. 7 




SHARPNESS^ -7 SHARPNESS:= 0 SHARPNESS:= +7 



FIG. 8 



Express Mailing Label 
£ €^ No. EL401493696US 

PTO/Sa/109{8-S6) 
Apprawd lor UM through W3(V9e. OMB 0551-0032 
Patent and Trademark Oflte*; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 685, no persons are required to respond to ■ collection of Information tinleee k dispteys a vend OMB control numbtr. 



Declaration and Power of Attorney For Patent Application 

Japanese Language Declaration 

iLT. &}±n~F«ii 0 3teT L '£ ~Y. A« a below namad Inventor. I hereby declare that: 



[2IIi2TE««<7.>S:£<0&fCE*c5iT. My residence, post office address and citizenship are a* stated 
iti&OV-f. nut to my nam*. 



TE«*|!W$fclflKWUTi*#«ffli£m*£ I believe I amthe original, first and, sotejnventot (If only ona nama 

l,-Ctr\'5$5rUf*3:#fc:ov*-C\ ^itlHffla'Orfl—wgrfl* (T Isllsted below) or an original, first and joint inventor (if plural 



names are listed below) of the subject matter which is claimed and 
for whkrt a patent Is sought on the invention entitled 



PRINTER AND PRINTING MFTTTTDD 



the specification of which ht attached hereto unices the foRowing 
box U checked: 



(tts-r-stSc*) tejrae?ji.*Lfc. , 



as United States Application Number or 
PCT International Application Number 

" and was amended on 

(if applicable). 



I hereby state that I nave reviewed and understand the contents o4 
the above Identified specification, including the claims, as 
amended by any amendment referred to above. 



fill. S*KHjttA*#3 7U3tl*S6lAK&miil&k 



t acknowledge Ihe duty to disclose information which Is material to 
patentability as defined In Title 37, Code of Federal Regulations, 
Section 1.SS. 



Bvn)«n iUxir 5lal*nwnt: Thi« form i* «mim»i««l tw take 0.4 houn M compile. Tim* will vary depending upon*. m*<l*of ih« individual ca«. Any commoiu <io the 
imiMint of tim* you are rm|uir«d to complete this tiirrrT«li«iui<l he seat to the Chief Information Officer. Patant anil Trademark Office. Waih'mgion, DC 2023 1 . DO NOT 
SEND l-'EES OR COMPLETED FOKMS TO THIS ADDRESS. SEND TO: Ci-mmiwioiwr «f Patent! awl Trad«man\«, Waihinjjton, DC 20231. 



Attorney Docket 21778.04000 
Sony Ref. S00P0222US00 



Under the Paperwork Reductioi 



• PTO/SB/tOG (8-96) 
ed lor use through 9/30^8. OMB 0651 -0032 
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
lo respond to a collection of Information unless K displays a valid OMB control number. 



Japanese Language Declaration 



fj.it. KW&niR 3 5 SJ 1 19ft(a).(d)«XB3 6 5* 
(b) Hi\c&£Tae.<0. ^|ilWrtm!il«'>''<< £ u-AWtlfi 
it'L-CV5»fflfl^4fe« 3 6 5 (a)«lcJ£T<WRSai«. X 
iittNT'tOfrJf ajftfo L < IA5e9I r*I-?iF.tOfiiWjlCov^-C(0^-M 

*^«<oiwicaj««5Kfc»ff*fcs±«iJi*iiE(o«-Miii£afca. 

TIC. W.i^ir-^-i'i-ac i -0. ^Ltv^t. 
Prior Foreign Application(s) 
Pll-059429 



(Number) 



(Country) 



I hereby claim foreign priority under Title 35. United Slates Code, 
Section 119 (a)-(d) or 365(b) of any foreign applicalion(s) for patent 
or Inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing dale 
before that of the application on which priority is claimed. 

Priority Not Claimed 

05 March 1999 

(Oay/Month/Year Filed) 



(Number) 



(Country) 



(Number) 
(**) 



(Country) 



fLl. »3 SM*Br*IU 1 9&(e)«lc*V'TT£w* 



(Application No.) 



(Filing Date) 



ftlt, T3C«*[Sifc&SfS3 SKtl 2 OftlCa«v*rTK»* 



(Application No.) 



(Application No.) 



(Filing Date) 
(rHIIfl) 



(Filing Date) 



m t>%%xk ») . i«oa»A.^ l tzmm iftn«caii« 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



I hereby claim the benefit under Title 35, United Slates Code. 
Section 119(e) of any United States provisional application(s) listed 



(Application No.) 



(Filing Date) 
(HiHB) 



I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States application(s). or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty lo disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and Ihe national or PCT International filing date of 
application. 

(Status: Patented. Pending. Abandoned) 
(Status: Patented. Pending. Abandoned) 

I hereby declare that alt statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by Tine or 
Imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize Ihe validity of the application or any patent issued 
thereon. 



Under the Paperwork Reduction Ai 



are required to respond la ■ 



PTO/SD/t00t8 96) 
w through OMO 0651 -0032 

S DEPARTMENT OF COMMERCE 
« displays a valid OMO control numbar. 



Japanese Language Declaration 



SIT:tt : ttliTE««l?!fiLT. *.T,ffltC!¥,-t S-tfJW POWER OF ATTORNEY: As . named inventor, I hereby appoint 

4:*Wi'rieiWSt«:itLriSrTr^^3X-ifcliK3A the following attorney(s) and/or auei.;(s) to prosecute this 

£ L T. TiSCfr'J^irftj&v*^: L (#iil*. ±/:lift3 application and transact alt business in Ihe Patent and Trademark 

AwRfciit/ttSS^-fc'flJCW— t ) Office connected therewith (list nam* and registration numbar) 



_ Philip M. Shaw, Jr. Reg.No. 25,376 Adam H. Tachncr 

J. William Wigert, Jr. Reg.Ho. 24,582 Nathan P. Koenig 
Malcolm B. Wittenberg Reg.No. 27,028 

Send Correspondence to: 



Ref. Ma 40443 
Reg.Ho. 38,210 



Adam H. Tachner 

Crosby, Heafey, Roach i* May 
P.O. Box 7 936 

San Francisco, CA 94120-7936 



Direst Telephone Calls to: (neme »nd ttlophon 



Adam H. Tachner 
(415) 659-5911 





Full name of sole or first Invenlor 

MINORU HORII 






Inventor s signature 




am 


Residence — ^ 

KANAGAWA.- JAPAN 




mn 


Citizenship 

Japanese 






Post Otflce Address c/ O 

Sony Corporation 






7-35/ Kitashinagawa 
Shinagawa-ku, Tokyo, 


6-chome 
Japan 


Br-.jtHlMltf 


Fu« name of second joint invenlor. if any 






Second inventor's signature 


Dale 




Residence 




mff Citizenship 




Post Office Address 








(Supply similar information and signature tc 
joint inventors.) 


r third and subsequent 



p.ft i ..r 3 



